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). When a magnetic field was applied to the opposite direction, the resistance decreased abruptly at a certain magnetic field (H n ). Then, the resistance slightly increased, and started to decrease again at H b . When the magnetic field was decreased from 800 Oe, the resistance first changed almost reversibly down to H n . The resistance decreased slightly until the magnetic field went across zero, and returned to the saturated value abruptly at H r . This change in MR curve is understood as follows: At H n , antiparallel magnetic domains were nucleated in the NiFe wire, with the magnetic domain walls situated at the boundary between the pinned area and the free area ( Fig.1 (c) ). When the magnetic field exceeded H b , the magnetic moments of the NiFe layer in the pinned area started to rotate gradually like soft magnetic layers in exchange-spring bilayers [1] . When the magnetic field was reversed, the magnetization returned reversibly down to H b . The magnetic domain walls remained down to H r , and at H r they were annihilated. The reason why the resistance decreases from H b to H r is not clear, but that can be concerned with the magnetic structure of domain walls that changes slightly in this field range. If the magnetic structure does not change, the resistance should be kept constant.
Obviously there is a difference of resistance (∆R) between the 2N-wall state and the no-wall state; the 2N-wall state has a smaller resistance than the no-wall state.
This result shows that the domain wall contributes to negative magnetoresistance. We calculated the length of the domain wall under the assumption that ∆R is totally due to anisotropic magnetoresistance (AMR) originating from the magnetic moments that make certain angles with the electric current direction. For simplicity, the angle of the magnetic moment in the wall was assumed to change linearly. Then the length of the domain wall was estimated to be about 1 µm. This value seems too long because usually the width of a domain wall is several hundreds Å. However, in a head-on-head wall in a nanowire, a longer and complex domain wall structure was observed by MFM measurement [2] . In this way, the observed decrease in magnetoresistance can be explained by the AMR effect in the domain walls.
